The aim of this brief critical qualitative analysis is to examine the development of forensic anthropology in Australia, at a time of significant change in the discipline. It will briefly summarise its historical establishment, making comparative reference to other regions- The analysis goes on to consider key factors in research in forensic anthropology in the United States, and the development of standards and regulation in the US and UK.
Introduction
Forensic anthropology (FA) is open to a range of definitions [1] [2] [3] [4] [5] . While forensic anthropology could-in the broadest sense-encompass the application of all anthropological knowledge in the interests of the courts [1] , it refers in practice to the application of physical anthropology, either generally to 'problems of medico-legal significance' [2, 3] or specifically to 'the analysis of human remains to legally establish identity' [4] -or, more frequently in contemporary practice, to provide investigative evidence leading to identification legally established by other means-such as DNA profiling [1, 5] .
While both the European and American roots of forensic anthropology have been widely acknowledged [2, 3] , attention given to other regions and smaller jurisdictions has been relatively sparse and sporadic [6] [7] [8] [9] . The aim of this analysis is to very briefly describe the historical development of forensic anthropology in Australia, with reference to European and American influences, and to undertake a brief qualitative assessment of critical issues affecting development in Australia by comparison with the UK and US, and also with Brazil; a country which shares similarities in size and climate-and, to a relative extent, population density-with Australia. The analysis concludes with some cautious recommendations for future priorities in education and training, research, and professional practice.
Historical Development of Forensic Anthropology in Australia
Donlon's reviews [10, 11] of forensic anthropology and casework in Australia provide many insights into the origins of the discipline. Practice has essentially grown out anatomy and archaeology-as it has in the UK [4, 12] -with most practitioners reaching the destination of forensic anthropology having first studied one or both of these disciplines. It was anatomists who, originally, were called upon by police when-typically-skeletal remains presented that required the expertise of someone with extensive osteological knowledge. These early anatomists then trained others, some of whom broadened their areas of research and training to include soft tissue, trauma analysis and time since death estimation, and began working more regularly with the police as experts in forensic human identification rather than as anatomical scientists [10] .
The first true international acknowledgement of forensic anthropology in Australia as a discipline in its own right came through a presentation by two American forensic anthropologists, Bill Bass-of the University of Tennessee, Knoxville
Forensic Anthropology Centre-and Diane France-a world-renowned forensic anthropologist with a sub-speciality in differentiating human from non-human material [13] [14] [15] [16] , who gave the joint keynote address at a conference held by the Australian and New Zealand
Forensic Science Society in Sydney in 1996. As Donlon [10] notes, the development of forensic anthropology in Australia could be seen as being held back relative to that of the United States as, prior to the Vietnam War, it was not the Australian practice to repatriateand hence identify-war dead as it was in the US. After this event, however, development advanced rapidly as individuals and groups working at different Universities and forensic centres continued to develop research and casework activities-which grew noticeably in number after 1996 [10] . [19] .
Although much was learnt from each of these incidents, research and subsequent academic publications regarding the establishment of time death interval to help identify deceased individuals had to rely on case-based evidence to develop Australian standards, as until 2016
there was no forensic facility that allowed the systematic study of human decomposition under controlled conditions in an Australian context.
Contemporary Development of Forensic Anthropology in Australia
Taken together, these events have led cumulatively to a range of developments in forensic anthropology and in the allied disciplines of forensic archaeology, pathology and odontology, each of which have contributed to the investigations concerned [19] [20] [21] [22] . The events have also led to a clear recognition of the role of forensic anthropology in mass atrocity and mass disaster victim identification-as they have in other regions [9, [23] [24] [25] -as well as in routine casework. Thus, a number of core functions of the forensic anthropologist are now recognised that allow the discipline to aid the judicial process. These include the identification of human remains-both in single death cases as well as mass fatality incidents-and search and recovery of human remains with understanding of the mechanism of disposal, in association with allied disciplines such as forensic ecology 1 [26] and forensic archaeology, and the estimation of time since death, again in collaboration with other disciplines, notably forensic entomology.
Over the past five years research, training, and teaching in forensic anthropology have advanced considerably in Australia-in ways that both mirror and differ from developments elsewhere. In Australia, the terrorist attacks in [32] [33] [34] [35] [36] .
In Victoria, the Victorian Institute of Forensic Medicine (VIFM) [37] is one of the leading forensic medicine facilities in Australia, if not worldwide. As with many forensic disciplines, the casework tends to dictate the research priorities, and estimation of time since death is always a key factor when trying to identify unknown human remains, or interpret a crime scene and unravel the order of events that have taken place surrounding a fatality. The VIFM employs two forensic anthropologists, who have in the past 10 years published research on the requirements for missing persons' data, and the specific problems associated the Australian context-including the fact that each of Australia's states and territories operates its own Missing Persons Unit, with distinct state and territory legislation [38] . More recently, research published by the VIFM has focused on DVI, a specialized area of forensic anthropology that requires highly skilled forensic practitioners able to distinguish and identify admixed, fragmented, or highly decomposed individuals from some of the most complex forensic scenes. Case-based research has examined the use of advanced imagining techniques and their application to identification in multiple fatality incidents [21, 39] , and the forensic anthropologist's role in identifying burnt remains using the 2009 Black Saturday bushfires in the state of Victoria as a case study [24] .
New South Wales has a number of individuals undertaking research, teaching, and casework, with the University of Sydney, the University of Western Sydney, the University of Wollongong, and the University of New England all undertaking work in the field of forensic anthropology. The University of Sydney, for example, offers a forensic anthropology consultancy service, as well as research supervision [40] , and a research focus on improving methods of discriminating between human versus non-human bone [41] and sexual dimorphism in the dentitions of Australian populations [42] . Research at the University of Western Sydney focuses on improving methods of estimating time since death [43] , and the University of Wollongong produces facial reconstructions when an unknown skeleton is found [44, 45] (facial anthropology being a sub-speciality of forensic anthropology).
At the Australian National University, researchers are investigating time since death [46, 47] , and have been using animal proxy's for this research for some time [48] [49] [50] , as well as reanalysing sex classification methods [51] . In South Australia, researchers at the University of Adelaide publish research and casework focussing on the utilisation of prostheses for human identification [52] and improving methods of craniofacial identification [53] [54] [55] , as well as improving methods of age estimation for juveniles [56] [57] [58] [59] .
Further north, the University of Queensland hosts the Laboratory for Human Craniofacial and
Skeletal Identification (HuCS-ID Lab), a newly-established forensic bioanthropology laboratory that lists human anatomy, quantitative shape analysis, statistical computing, photography, robotics, and medical imaging as skills utilized within the facility to improve and quantify human identification methods [60] . The laboratory is intensively research active, and much of the published work focuses on facial identification [53] [54] [55] [61] [62] [63] [64] [65] [66] and the development of a computerized clavicle identification system designed principally to resolve the identities of unknown individuals based on the comparison of ante-mortem chest radiographs and 3D scans of clavicles [67, 68] . Practitioners at the Queensland University of Technology undertake research that largely focuses on the morphometric analysis of specific skeletal elements to improve understanding of sexual dimorphism [57] and evaluating established ageing methods [56, 58, 59] on Australian populations.
In addition to the work being undertaken to improve methods to locate, recover, and identify human remains, research is also directed at identification of living individuals in forensic cases-an important emerging issue in forensic anthropology [69] [70] [71] .
Courses in Forensic Anthropology
One measure of the degree of acceptance of a scientific discipline is the extent of its establishment in the academy. A search for courses in forensic anthropology in a particular region illustrates how forensic anthropology is viewed more widely and if it is recognised as a discipline in its own right. If a plethora of courses exist at both undergraduate and graduate level, it can be argued that the science has reached a critical mass of practitioners and has attained a level of professionalism whereby its relevance and importance has been recognised at an institutional level. In the UK, for example, specific forensic anthropology undergraduate courses have existed since 2006, and a search today would reveal numerous options available for those wishing to study this fascinating field of science in Britain. Such an assessment may be weakened however, by the critical assertion that forensic science is used cynically by many Universities in order to drive up admissions [72] , without any particular concern for wider issues (such as employability of graduates).
A second measure of acceptance may be the level of professionalism indicated by evidence of accreditation and certification. Using the UK as an example once more, in 2011 the British Association for Forensic Anthropology (BAFA) was formed, with the Royal Anthropological
Institute as the professional governing body. A three-level certification process is a core aspect of accreditation with BAFA, the aim of which is professionalization of the discipline, allowing end users (the police and legal professionals) to determine who is suitably qualified and experienced to undertake casework, as well as providing a career pathway for future practitioners [28, 73] .
In the United States, various courses are available for students to study forensic anthropology 
Accreditation for Forensic Anthropologists
The second indicator of acceptance and professionalism is evidenced by an accrediting board providing certification to qualified experienced forensic anthropologists; also lacking in Minimizing the risk of contamination in products used to collect and analyze biological material for forensic DNA purposes [88] ). However, the question remains of how well these standards relate to the recovery and identification of human remains by forensic anthropologists specifically.
Here and 'AFTER'
This brief qualitative analysis suggests key issues can be critically identified that affected or received a number of potential leads, but for many years none proved fruitful in identifying the victim. The police exhausted every potential avenue to try to identify this young woman [94] , including using the media and academic publications to try to generate further information [44] . This case was problematic for a number of reasons; one of which being that it was not possible to narrow down the time since death window through analysis of the skeletal remains. Six months to ten years is a very significant time span, and, as no missing persons report matched the deceased between those times, the young woman remained identified.
As a result, the police had to use the origins of clothing found with the remains to narrow down when the clothing could have been bought and distributed, in an attempt to estimate time since death more accurately to help their search for potential identities. It was not until 2015, when a caller to CrimeStoppers (an Australia-wide anonymous police tip-line) gave investigators a lead to the victim's identity that the remains were finally identified by a DNA comparison between the remains and an ante-mortem blood sample [94] -further permitting a comparison of the original facial reconstruction with ante-mortem photographs of the victim [44, 95] . A period of just under two years had elapsed between the victim last being seen alive and her remains being discovered, and a further five years elapsed prior to her identification.
Brazil: A comparative territory
Problems encountered in human identification from skeletal remains in tropical climates akin to those of Australia have been the inevitable subject of research and professional practice in inevitably influence its current standing and future direction, and as a result of the fact that forensic anthropology is a fairly new discipline in Australia, it could be argued that the science is in some ways not as advanced as in the UK or US, at least in terms of courses available at tertiary level or accreditation and professional development.
Conclusions
In her 2008 review, Australian forensic anthropologist Denise Donlon stated that forensic anthropology in Australia was "on the cusp of being recognised as a discipline in its own right" [10] . For reasons that Donlon discusses, this situation contrasts somewhat with the discipline's position in the UK and-most clearly-the US, and highlights the need for further education and research, and development of professional standards. 
